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Problem:

Much of the work involved in the
decontamination and
decommissioning of DOE sites will
require difficult tasks to be
completed by workers in protective
suits and respirators. The suits that
will be worn essentially encapsulate
the wearer's body, preventing the
heat generated by the worker's
activity from leaving the suit. The
average worker cannot tolerate
exposure to the resulting hot, humid
amosphere for more than 45
minutes, after which the worker has
to "cool-down" for approximately 1
hour. Including donning and doffing
and decontamination time, this
makes for awork day that is at best
less than 50% efficient and
frequently only 25% efficient. New
protection equipment and systems
are needed to improve performance.

Solution:

Successful development and
demonstration of a self contained,
extended servicetime, breathing and
cooling system, the Advanced
Worker Protection System (AWPS).
The AWPS usesliquid air to provide
the worker with breathing air and
full-body cooling for 2 hourswithout
need for forced rest or "cool-down"
periods.

Benefits:

»Full worker protection, air supply,
and cooling for over two hoursin a
single integrated system

»Improved worker efficiency,
shorter and less frequent rest and
"cool-down" periods
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»Safer working environment due to
less worker stress from protective
equipment

»Easier donning, longer use cycle,
and improved comfort during use

»Potential for significant
improvement in management
planning and reduction in cleanup
costs

Technology:

The AWPS isaliquid air based sdif
contained breathing and cooling
system. The AWPS employs a
patented system developed by
Oceaneering Space Systems that
provides the user with breathing air
and full body cooling while using
only liquid air.

The system hasaduration of 2 hours
and workerswill not requirearest or
"cool-down" period after each
suited-up sesson.  This should
increase the efficiency of each
worker by more than 100%. The
end effect of this system will also
decrease the size of the secondary
waste stream, decrease the number
of workersrequired for agiven task,
and decrease the amount of time it
takes for each job. Most
importantly, the AWPS will create a
safer working environment.

The AWPS consists of the primary
life support components mounted in
abackpack configurationsimilar toa
self-contained breathing apparatus
(SCBA); a pressure-demand
regulator, hose, and mask delivery
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fde\/ice; a full-body liquid cooling
garment; and outer-garment options
of either a splash suit or a totally
encapsulating vapor protection suit.
The backpack includes the vacuum
jacketed vessel or dewar, which
contains the cryogenic liquid air.
The liquid air is fed through a heat
exchanger which uses the water
warmed by the wearer's body to
vaporize the cryogen for breathing,
while it cools the water to control
body temperature. The air is
regulated to the appropriate pressure
and delivered to the face mask. The
cooled water is delivered to the full-
body cooling garment.

The amount of cooling can be
controlled by the wearer. Also, as
the wearer breathes harder during
higher work rates, more cooling will
automatically be provided. A
recharge stationisrequired tofill the
dewar on the AWPS with the liquid
air. The present design allows this
recharge station to be retro-fitted to
SCBA charging unitsin use today.

Contacts:

Oceaneering Space Systems (0SS),
a division of Oceaneering
International Inc., is the prime
contractor for the AWPS. The
AWPS is one of many life support
and cryogenic technologies being
developed by OSS, which is dso
developing robotic and specia
application tools for use in the

environmental industry. For
information on this project, the
contractor contact is:

Principal Investigator:

Mr, Jud Hedgecock
Oceaneering Space Systems, Inc.
16665 Space Center Boulevard
Houston, TX 77058-2268
Phone: (713) 488-9080

Fax: (713) 488-2027

E-mail:
Jhedgco@oss.oceaneering.com

DOE's Federad Energy Technology
Center supports the Environmental
Management - Office of Science and
Technology by contracting the
research and development of new
technologies for waste site
characterization and cleanup. For
information regarding this project,
the DOE contact is:

DOE Project Manager:

Dr. Harold D. Shoemaker

Federal Energy Technology Center
3610 Callins Ferry Road

P.O. Box 880

Morgantown, WV 26507-0880
Phone: (304) 285-4715

Fax: (304) 285-4403

E-mail: hshoem@fetc.doe.gov
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